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ABSTRACT : 

PURPOSE: To provide the hologram recording material exhibiting an 
excellent 

sensitivity and the volume phase type hologram formed by using the 
material . 

CONSTITUTION: This hologram material consists of a combination of 
a high- 
polymer compd. (A) which is a single polymer of a vinyl monomer or a 
copolymer 

of ≥2 components of vinyl monomers, a compd. (B) having at least 
&ge ; 1 

pieces of polymerizable ethylenic unsatd. bonds, a merocyanine 
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deriv, (C) and 

sulfonium org, boron complex (D) . This process for production of the 
volumetric phase type hologram consists in subjecting the hologram 
recording 

material to hologram exposing, then adding light and (or) heat 
thereto. As a 

result, the volumetric phase type hologram which has the high 
sensitivity over 

a wide wavelength region, is chemically stable and has a high 
resolution, high 

diffraction efficiency and high transparency is easily produced, 
COPYRIGHT: { C) 1994 , JPO&Japio 
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* NOTICES * 

JPO and LN'PIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial App!ication]This invention relates to the manufacturing method of a volume phase 
type hologram using the hologram recording materia! and it which were excellent in chemical 
stability or an environmental capability-proof, and had the large sensitization wavelength area 
characteristic and a high sensitivity characteristic, and were excellent in resolution, diffraction 
efficiency, and transparency. 
[0002] 

[Description of the Prior ArtjConventionaliy, generally the photosensitive materials of a 
bleaching processing silver salt and a dichromated gelatin system have been used as a charge 
of hologram recording material. However, both the hologram materials using this needed 
complicated wet-developing processing, and it had the problem of being further inferior to 
resolution or an environmental capability-proof, for example, moisture resistance, and 
weatherability. 

[0003]The hologram recording material using a photopolymer is proposed that such a problem 
should be solved. For example, in JP.62-22152.B, the hologram recording material 
characterized by the polyfunctional monomer which has two or more ethylene nature 
unsaturated bonds, the polymer of non-cross-linking, and combination with an initiator is 
indicated, if the known art concerned is followed, can manufacture the hologram outstanding in 
points, such as diffraction efficiency, resolution, and an environmental capability-proof, but. It 
had a fault, like problems, such as development unevenness which originates in the 
manufacturing complicated nature of having adopted the wet process process in manufacture 
of a hologram and the opening produced at the time of solvent immersion operation, or a crack 
or if is inferior to a sensitivity characteristic and the sensitization wavelength area 
characteristic, and a fall of the transparency by a white blush mark, arise. Since the polymer 
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used was non-cross-linking, there was a fault of being inferior to the intensity of a hardening 
layer. 

[0004]The hologram recording material (and) using the photopoiymer which can manufacture a 
hologram only by interference exposure on the other hand as only down stream processing 
which does not need a compiicated or complicated wet process process in the manufacturing 
process of a hologram, or its manufacturing method is indicated. For example, in JP,2-3081,A 
or JP, 2-3082, A, The photopolymerization nature constituent for hologram recording and the 
element for refractive-index pictures which comprise thermoplastic polymer having a 
substituent in which either polymer or a monomer contains an aromatic ring or a halogen atom, 
a fluid ethylene nature monomer, and a photoinitiator are indicated. That the hologram 
excellent in high diffraction efficiency, high resolution, an environmental capability-proof, and 
transparency will be manufactured if this known art is followed, SPIE "Practical Holography IV", 
the 1212nd volume, 30 pages (1990} and "Journal of Imaging Science", the 35th volume, 19 
pages, and 25 pages (1991) prove. However, in the case where this hologram recording 
material is applied in full color, in exposure of not less than 600-nm wavelength light, several 
100 mJ/cm 2 also required exposure energy, and it had especially the fault of being inferior to a 
sensitivity characteristic. Such a fault became production process top problems ~ shortening of 
exposure time cannot be performed - in the duplicate of a hologram. 

[0005] In JP.2-51 188.A, the constituent for holograms which becomes the intramolecular which 
has a difference in a refractive index from the plurality of a compound which has one or more 
polymerization nature carbon-carbon double bonds is indicated. If this known art is followed, 
the high resolution and the hologram of high diffraction efficiency which do not need 
compiicated down stream processing will be manufactured, but. Since urethane acrylate with a 
low glass transition temperature was used for intramolecular as one of the compounds which 
has one or more polymerization nature carbon-carbon double bonds, it had the fault that it was 
inferior in the heat resistance characteristics of a hologram. 
[0006] 

[Problem(s) to be Solved by the InventionjThis invention provides the simple manufacturing 
method of a hologram recording material with the characteristic which was excellent in the 
environmental capability-proof, and is high sensitivity in a large sensitization wavelength area, 
and was excellent in resolution, diffraction efficiency, and transparency, and the volume phase 
type hologram using it. 
[0007] 

[Problem(s) to be Solved by the !nvention]This invention provides the simple manufacturing 
method of a volume phase type hologram using the hologram recording material and it which 
were excellent in the environmental capability-proof and excellent in resolution, diffraction 
efficiency, transparency, and a sensitivity characteristic. 
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[0008] 

[Means for Solving the Problem]This invention persons resuit in this invention, as a result of 
inquiring wholeheartedly in consideration of the above many points that the above-mentioned 
purpose should be attained. 

[0009]Name!y, a high molecular compound (A) whose first invention is a homopoiymer of a 
vinyl monomer, or a copolymer of a vinyl monomer of two or more ingredients, A compound 
(B) which has at least one or more ethylene nature unsaturated bonds which can polymerize, 
Are it a hologram recording material by which it is characterized to include combination of a 
merocyanine derivative (C) and a suifonlum organicity boron complex (D), and the second 
invention, A high molecular compound (A) which is a homopoiymer of a vinyl monomer or a 
copolymer of a vinyl monomer of two or more ingredients, Are it a hologram recording material 
by which it is characterized to have an acrylyl group (meta) which can construct a bridge, and 
the third invention, A refractive index of a high molecular compound (A) which is a 
homopoiymer of a vinyl monomer, or a copolymer of a vinyl monomer of two or more 
ingredients, It is a hologram recording material of the first invention, wherein refractive index 
difference with a refractive index of a compound (B) which has at least one or more ethylene 
nature unsaturated bonds which can polymerize is 0.005 or more, A high molecular compound 
(A) whose fourth invention is a homopoiymer of a vinyl monomer, or a copolymer of a vinyl 
monomer of two or more ingredients, a compound (B) which has at least one or more ethylene 
nature unsaturated bonds which can be polymerized, Are in charge of creating a hologram 
using a hologram recording material including combination of a merocyanine derivative (C) and 
a sulfonium organicity boron complex (D), After carrying out hologram exposure of this 
hologram recording material, it is a manufacturing method of a volume phase type hologram 
applying light and (or) heat. 

[0010]Hereafter, this invention is explained extensively. 

[001 1]First, a high molecular compound (A) which is a homopoiymer of a vinyl monomer or a 
copolymer of a vinyl monomer of two or more ingredients used by this invention is illustrated. 
As a polymer of such a vinyl monomer, methyl, ethyl, propyl, Isopropyl, n-butyi, sec-butyl, tert- 
butyl, pentyl, Neopentyl one, hexyl, heptyl, octyi, nonyi, dodecyl, 2-methyfbutyi, 3-methylbutyl, 
2-ethylbutyl, 1 ,3-dimethylbutyi, 2-ethylhexyl, 2-methylpentyl, cyclohexyl, adamanthyl, Chains, 
such as isobornyl, dicyclopentanil, and tetrahydrofurfuryl, A letter of branching, and a polymer 
of acrylic ester monomer (meta) of annular aikyi, 2-hydroxyethyi, 2-hydroxypropy!, 4- 
hydroxybutyl, A polymer of acrylic ester monomer which has hydroxyl groups, such as glycerol, 
2-hydroxy-3-phenoxypropyl, and 2-(meta) acryloyloxyethyl 2'-hydroxy propyl phthalate (meta), 
Phenyl, 4-methoxy carbonylphenyl, 4-ethoxycarbonylphenyi, 4-butoxycarbonylphenyl, 4-tert- 
buthylphenyl, benzyl, 4-phenylethyl, 4-phenoxydiethylene glucohol, 4-phenoxytetraethylene 
glycol, A polymer of acrylic ester monomer (meta) containing aromatic rings, such as 4- 
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phenoxyhexaethylene glycol and 4-biphenylyl, A polymer of acrylic ester monomer (meta) 
containing epoxy groups, such as glycidyi (meta) acrylate, A polymer of acrylic ester monomer 
(meta) containing iron atoms, such as ferro SENIRU methyl and ferro SEN1RU ethyl, 
Trifluoroethyl, tetrafluoro propyl, heptadecafluorodecyl, A polymer of acrylic ester (meta) 
containing halogen atoms, such as octafluoropentyl and 2,3-dibromopropyl, A polymer of 
acrylic ester (meta) containing alkoxysilane groups, such as trimefhoxysilylpropyl, A polymer of 
acrylic ester monomer (meta) containing amino groups, such as N.N-dimethylaminoethyl, a 
N,N-diethylaminoethyl, and t-butylamino ethyl, (Meta) Acrylic acid, itaconic acid, maleic acid, p- 
vinylbenzoic acid, 2-(meta) acryloyloxyethyl succinic acid, 2-(meta) acryloyloxyethyl phthalic 
acid, 2-(meta) acryloyloxypropyl phthalic acid, A polymer of a vinyl monomer containing 
carboxyl groups, such as 2-(meta) acryloyloxypropyl tetrahydrophtal acid and 2-(meta) 
acryloyloxypropyl hexahydrophthalic acid, A polymer of phosphate group content (meta) acrylic 
ester monomer, such as ethyleneoxide denaturation phosphoric acid (meta) acrylate, 
Acrylamide, N-butylacrylamide, N,N-dimethylacrylamide, Acrylonitrile, styrene, 4- 
hydroxystyrene, 4-hydroxymethylstyrene, 4-bromostyrene, chloromethyl styrene, perfluoro 
styrene, Alpha-methylstyrene, vinyltoluene, vinyl acetate, VCM/PVC, a vinylidene chloride, A 
polymer of vinyl monomers, such as N-vinyl pyrrolidone, N-vinylcarbazole, vinylpyridine, 
vinylpyrrolidine, vinylbutyral, and a vinyi acetal, is mentioned, and these copolymers of two or 
more ingredients are mentioned. 

[0012]Next, as a high molecular compound which has an acrylyl group (meta) which can 
construct a bridge with a homopolymer of a vinyl monomer or a copolymer of a vinyl monomer 
of two or more ingredients used in this invention, It is obtained by introducing an acryiyi group 
(meta) into a high molecular compound which contains as a unit a vinyi monomer which has 
functional groups, such as a hydroxy! group, a carboxyl group, a phosphate group, a 
chloromethyl group, or an epoxy group, among polymers of said vinyl monomer. Such a 
reactive polymer, for example Functional polymer series "reactive polymer", Yoshio Iwakura, 
the Kurita ******, Kodansha SAIENTiFSKU (1977), Or it is compoundabie by a method indicated 
to functional series "photosensitive polymers", Gentaro Nagamatsu, ******** t an d Kodansha 
SAIENTIFIKU (1977). 

[001 3] As a compound (B) which has at least one or more polymerization nature ethylene 
nature unsaturated bonds of use by this invention, oligomer other than monofunctional or a 
poiyfunctionai vinyl monomer may be included, and it may be the amount compound of 
polymers further. Next, these compounds are illustrated. 

[0014](Meta) Unsaturation acid compounds, such as acrylic acid, itaconic acid, and maleic 
acid, Methyl (meta) acrylate, ethyl (meta) acrylate. cyclohexyl (meta) acrylate, Acrylic-acid- 
alkyl-ester (meta) compounds, such as isoborny! (meta) acrylate, Tetrahydro furil (meta) 
acrylate, glycidyi (meta) acrylate, Aiiyi (meta) acrylate, dimethylaminoethyl (meta) acrylate, 
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Morpholino ethyl (meta) acryiate, acryiamide (meta), vinyl monomers, such as diacetone 
(meta-) acrylamide, 2-hydroxyethyl (meta-) acryiate, and N-vinylcarbazole, - further, An 
aliphatic series polyhydroxy compound, for example, ethylene glycol, a diethylene glycol, 
Triethylene glycol, tetraethylene glycol, neopentyl glycol, 1,3-propanediol, 1,4-butanediol, 1,5- 
pentanediol, 1,6-hexanediol, 1 , 1 0- Deccan diol, trimethylolpropane, pentaerythritol, 
dipentaerythritol, neopentyl glycol, sorbitol, Jf, such as mannitoi, or poly (meta) acrylic ester, 
trifluoroethyl (meta) acryiate, Tetrafiuoro propyl (meta) acryiate, hexafluoro propyl (meta) 
acryiate, Fluorine atom content (meta) acryiate compounds, such as octafiuoropentyl (meta) 
acryiate and heptadecafluorodecy! (meta) acryiate, 2,3-dibromopropy! (rneia) acryiate, tribromo 
FENORUTORI ethylene oxide (meta) acryiate, Bromine atom content (meta) acryiate 
compounds, such as p-bromophenoxyethyl (meta) AKURETO and tetrabromobisphenol A 
ECHI (PUROPI) RENOKISHIDO denaturation di(meth)acry!ate, Phenyl (meta) acryiate, 4- 
methoxy carbonyiphenyl (meta) acryiate, 4-ethoxycarbonylphenyl (meta) acryiate, 4- 
butoxycarbonyiphenyl (meta) acryiate, 4-tert-buthylpheny! (meta) acryiate, benzyl (meta) 
acryiate, 4-phenoxyethyl (meta) acryiate, 4-phenylethyl (meta) acryiate, 4-phenoxydiethylene 
glucohol (meta) acryiate, 4-phenoxytetraethylene glycol (meta) acryiate, 4- 
phenoxyhexaethylene glycol (meta) acryiate, 4-biphenyiyi (meta) acryiate, An acryiate 
compound containing aromatic rings, such as phthaiic acid epichiorohydrin denaturation di 
(meth)acrylate (meta), An aromatic polyhydroxy compound, for example, hydroquinone, 
resorcinol, Jl or poly (meta) acryiate compounds, such as catechoi and pyrogaliol, ECHI 
(PUROPI) RENOKISHiDO denaturation (meta) acryiate of isocyanuric acid, Bisphenol A ECHI 
(PUROPi) RENOKISHiDO denaturation di(meth)acry!ate, (Meta) Heavy metai atom content 
(meta) acryiate compounds, such as acryiic-ized EPOSHIKi resin, ferro SENIRU methyi (meta) 
acryiate, ferro SENIRU ethyl (meta) acryiate, and zinc di(meth)acryiate, etc. are mentioned. 
[00 15] As a merocyanine derivative (C) of use by this invention, they are a general formula (1) 
thru/or a general formula (12). 
[0016]General formula (1) 
[Formula 1] 



[001 7]General formula (2) 
[Formula 2] 
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[001 8]General formula (3) 
[Formula 3] 




[0019]Generai formula (4) 
[Formula 4] 




[0020]Generai formula (5) 
[Formula 5] 




[0021]General formula (6) 
[Formula 6] 
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0 R * 



[0022]Genera! formula (7) 
[Formula 7] 




U _2 



[0023]General formula (8) 
[Formula 8] 

^ C H3 
CH- 

N ' 

[0024]General formula (9) 
[Formula £ 





s -^s 



[0025]General formula (10) 
[Formula 10] 
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[0026]Generai formula (11) 
[Formula 11] 




[0027]General formula (12) 
[Formula 12] 




(In a general formula (1) thru/or a general formula (12), n expresses 1 or 2.) In a general 
formula (3) thru/or a general formula (12), X expresses a hydrogen atom, an alkyl group, a 
substituted alkyl group, an alkoxy group, an aryi group, a substitution aryl group, an aryioxy 
group, an aralkyl group, or a halogen atom, and Ph expresses a phenyl group in a general 
formula (2). in a general formula (1) thru/or a general formula (12), R \ R 2 , and R 3 , 
respectively An alkyl group, a substituted alky! group, an aikeny! group, an aryi group, a 
substitution aryl group, or an aralkyl group is shown, and it may be mutually the same or may 
differ. The merocyanine derivative (C) expressed is mentioned, 

[0028]As a substituent of a substituted alkyl group, halogen atoms, such as fluoride, chlorine, 
bromine, and iodine, Hydroxyl, a carboxyl group, a cyano group, an alkoxy group, an 
aikoxycarbonyi group, A dialkylamino group, a tetrahydro furs! group, an oxa nil group (or 
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tetrahydropyranyl group), or the dioxa ni! group is expressed, and these substituents express a 
substituted aikyl group which two pieces combined with an alkyl group one piece. As an 
example of a substituted alky! group, besides an example in case the above-mentioned 
substituent X expresses a substituted alkyl group, A carboxymethyl group, a 2-carboxyethyl 
group, a 3-carboxypropyl group, A cyanomethyl group, 2-cyanomethyl group, 3-cyanopropyi 
group, a methoxy ethyl group, A 2-methoxy ethyl group, a 3-methoxy propyl group, an 
ethoxymethyl group, A dimethoxymethyi group, a 2,2-dimethoxyethyi group, a 2,2- 
diethoxymethyl group, A methoxy carbonylmethyl group, an ethoxy carbonylmethyl group, a 
propoxy carbonylmethyl group, 2-(carbomethoxy) ethyl group, 2-(ethoxycarbonyl) ethyl group, 
a dimethylamino group, a diethyiamino group, a dipropyiamino group, a methylethylamino 
group, a 2-tetrahydro furil group, 2-oxa nil group, 4-oxa nil group, and the dioxa nil group can 
be mentioned. 

[0029]As an alkenyi group, an alkenyl group of linear shape to 2-4 carbon atom or a letter of 
branching can be expressed, and a vinyl group, an ally! group, 1-propenyl group, 2-butenyi 
group, 3-butenyl group, and an isopropenyl group can be mentioned as the example. A 
general formula (1). A merocyanine derivative expressed with a general formula (12) Or 
"Studiesin of the 73rd volume, the 5326-5332nd page (1951), and LG.S.Brooker and others of 
"Journal of American Chemical Society." In accordance with a method of a statement, it can 
compound to the Cyanine Dye Series X! and The Merocyanines", or can obtain from Japanese 
Sensitizing dye research institute. 

[0030]A compound shown below is mentioned as an example of such a merocyanine 
derivative. Namely, 5 - [(1'-ethyl-2'-pBus zylidene) Ethylidene] -3-ethylrhodanine, 5 - [(3-ethyl- 
4 , ,5'-dipheny!-2'~thia ZORIRIDEN) Ethylidene] -3-ethylrhodanine, 5 - [(3'-ethyl-2'-benzothia 
ZORIRIDEN) Ethylidene] -3-ethy!-4-oxo 2-thio KISOSAZO lysine, 5 - [(3'-ethyl-2'-benzothia 
ZORIRIDEN) Ethylidene] The-2-phenyl-5 (4) oxazolone, 5 - [(3'-ethyl-2'-benzothia 
ZORIRIDEN) Ethylidene] A-1-phenyi-3-methy!-pyrazolone, 5 - [(3'-ethyl-2'-benzooxa 
ZORIDEN) Ethylidene] -3-ethyi-4-oxo 2-thioxo oxazolidine, 5 - [(3'-ethyl-2'-benzooxa 
ZORIRIDEN) Ethylidene] -3-ethyirhodanine, 5 - [(3',3'-dimethyi- 2'-indri NIRIDEN) Ethylidene] - 
3-ethyl-4-oxo 2-thioxo KISASAZO lysine, 5 - [(1'-ethy!-2'-kino RIRIDEN) Ethylidene] -3- 
ethyirhodanine, 5 - [(1'-ethy!-2'~kino RIRIDEN) Ethylidene] -3-ethyirhodanine, 5 - [(3'-ethyl-2'- 
benzothia ZORIRIDEN) Ethylidene] -3-ethylrhodanine, 5 - [(3'-ethyl-2'-benzothia ZORIRIDEN) 
Butenylidene] -3-ethylrhodanine etc. can be mentioned. A concrete compound (a) thru/or a 
compound (I) is shown below. 
[0031]Compound (a) 
[Formula 13] 
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(Et expresses an ethyl group among a formula.) 
[0032]Compound (b) 
[Formula 14] 




I 

Et 



(Et expresses an ethy! group among a formula and Ph expresses phenyl.) 
[0033]Compound (c) 
[Formula 15] 




I 

Et 



(Et expresses an ethyl group among a formula.) 
[0034]Compound (d) 
[Formula 18] 




Et 



(Et expresses an ethyl group among a formula and Ph expresses phenyl.) 
[0035]Compound (e) 
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[Formula 17] 




(Me expresses an ethyl group among a formula, Et expresses an ethyl group, and Ph 
expresses phenyl.) 
[Q036]Compound (f) 
[Formula 18] 




I 

Et 



(Et expresses an ethyl group among a formula.) 
[0037]Compound (g) 
[Formula 19] 




I 

Et 



(Et expresses an ethyl group among a formuia.) 
[0038]Compound (h) 
[Formula 20] 




i 

Et 
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(Et expresses an ethyl group among a formula.) 
[0039]Compound (i) 
[Formula 21] 




(Et expresses an ethyl group among a formula.) 
[0040]Compound (j) 
[Formula 22] 




(Et expresses an ethyl group among a formula.) 
[0041]Compound (k) 
[Formula 23] 




Et 



(Et expresses an ethyl group among a formula.) 
[0042]Compound (I) 
[Formula 24] 
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(Et expresses an ethy! group among a formula.) 

[0043]Next, a sulfonium organicity boron complex (D) of use by this invention is a genera! 
formula (13). 

[0044]General formula (13) 
[Formula 25] 

R 6 R 3 0 

! I 
R'-S^-R 5 R"-B"-R° 

I I 
. R" R e 

(Independently R 4 in a formula, R 5 , and R 6 , respectively) The alkyl group which may have a 
substituent, the aryl group which may have a substituent, The alkenyl group which may have a 
substituent, the alkylene group which may have a substituent, The aiicycle group which may 
have a substituent, the aikoxy group which may have a substituent, The aryloxy group which 
may have a substituent, the alkylthio group which may have a substituent, The basis chosen 
from the arylthio group which may have a substituent, and the amino group which may have a 
substituent, R 7 an oxygen atom or a ione-pair electrons R 8 , R 9 , The alkyl group in which R 10 
and R 11 may have a substituent independently, respectively, The aryl group which may have a 
substituent, the alkenyl group which may have a substituent, The basis chosen from the 
alkyny! group which may have a substituent is shown, and R 4 , R 5 and R 6 may be cyclic 
structures which the two or more basis has combined, do not serve as an aryl group in which 
R 4 , R 5 , and R 6 may have a substituent simultaneous [ two or more ], and R 8 , R 9 , All R 10 and 
R 11 do not serve as an aryl group which may have a substituent simultaneously. The 
sulfonium organicity boron complex chosen from the sulfonium organicity boron complex or 
oxo sulfonium organicity boron complex expressed is shown. The sulfonium organicity boron 
complex expressed with a general formula (13) is [ Japanese Patent Application No. / No. 
58831 / four to ] compoundabie in accordance with the method of a statement. 
[0045]ln substituent R 4 on sulfonium in a general formula (13), or an oxo sulfonium cation, R 5 , 
and R 6 , As an alkyl group which it may have, a substituent A methyl group, an ethyl group, a 
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propyl group, An isopropyl group, a butyl group, an isobuiy! group, a sec-butyl group, a tert- 
butyl group, A pentyl group, a hexyl group, an octyi group, a decyl group, dodecyl, an 
octadecyl group, An allyl group, benzyl, an acetonyl group, a phenacyi group, a salicyl group. 
An anisy! group, a cyanomethyl group, a chloromethyl group, a bromomethyl group, a rnethoxy 
carbonylmethyi group, An ethoxy carbonylmethyl group, a menthyl group, the Pina Nils group, 
etc. as an aryl group which may have a substituent, A phenyl group, p-tolyl group, a xylyi 
group, a mesityi group, a KUMENIRU group, p-methoxypheny group, a biphenylyl group, a 
naphthyl group, an anthryl group, A phenan toly! group, p-cyanopheny! group, a 2,4-bis 
(tnfluorometbyl)phenyi group, p-fluorophenyf group, p-ch!orophenyl group, p- 
dimethylaminophenyl group, p-phenylthiopheny! group, etc. as an aikeny! group which may 
have a substituent A vinyl group, 1-propenyi group, 1-butenyi group, a 3,3~dicyano 1-propenyi 
group, etc. as an alicycie group which may have a substituent, A cyclopentylic group, a 
cyclohexyi group, a norbornyi group, a borny! group, 1-cyclohexenyl group etc, as an alkoxyl 
group which may have a substituent A rnethoxy group, A tert-butoxy group, a benzyloxy group, 
etc. as an aryloxy group which may have a substituent, A phenoxy group, p-tolyloxy group, p- 
fluorophenoxy group, p-nitro phenoxy group, etc. as an alkyithlo group which may have a 
substituent, A methyithio group, an ethyi thio group, a butyl thio group, etc. as an arylthio group 
which may have a substituent, A phenyithio group, p-toiy! thio group, p-cyano phenylthio 
group, etc. as an amino group which may have a substituent, An amino group, a methylamino 
group, a dimethylamino group, a cyciohexyiamino group, An anilino group, a piperidino group, 
a morpholino group, etc. are mentioned, and further R 4 , An aikylene group which R 5 and R 6 
may be cyclic structures which the two or more basis has combined, for example, may have 
substituents, such as a tetramethylen group, a pentamethyiene group, and a 1,4- 
dichlorotetramethylen group, Although an ethylene dioxy group, a diethylenedioxy group, a 
horse mackerel POIRU group, ethylene dithio, etc. are mentioned, this invention is not limited 
to these. 

[0046]ln substituent R 8 , R 9 , R 10 , and R 11 on an organic boron anion in a general formula (13), 
As an aikyl group which it may have, a substituent A methyl group, an ethyi group, a propyl 
group, An isopropyl group, a butyl group, an isobutyl group, a sec-butyl group, a tert-butyi 
group, A pentyl group, a hexyl group, an octyl group, a decyl group, dodecyl, an octadecyl 
group, an allyl group, benzyl, etc. as an aryl group which may have a substituent, A phenyl 
group, p-tolyl group, a xylyi group, a mesityl group, a KUMENIRU group, p-methoxypheny 
group, a naphthyl group, a 2,4-bis(trif!uoromethy!)phenyl group, p-fluorophenyl group, p- 
chlorophenyl group, p-bromo phenyl group, etc. as an alkenyi group which may have a 
substituent, As an aikynyl group in which a vinyl group, 1-propenyi group, 1-butenyl group, etc. 
may have a substituent, although an ethenyl group, a 2-tert-bufyiethenyl group, 2- 
phenyiethenyl group, etc. are mentioned, this invention is not limited to these. 
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[0047] !n a general formula (13), as a desirable structure, especially, Among R*, R J , and R D , at 
least one. An ally! group which may have a substituent, benzyi which may have a substituent, 
It is the structure which is either a vinyl group which may have a substituent, or a phenacyl 
group which may have a substituent, is an aikyi group in which R 8 may have a substituent, and 
is an aryi group in which R 9 , R 10 , and R 11 may have a substituent. 
[0048]Although it is required that photosensitization decomposition of the polymerization 
initiator shown by a general formula {13} should be effectively carried out with a merocyanine 
derivative (C) as this reason, To at least one of R 4 , R 5 , and R 6 . 8y introducing an ally! group 
which may have a substituent, benzyi which may have a substituent, a vinyi group which may 
have a substituent, or a phenacyl group which may have a substituent, By being tinged with 
character which the electronic receptiveness of a polymerization initiator shown by a general 
formula (13) increases, and these bases decompose from sulfonium or an oxo sulfonium 
cation preferentially and efficiently, it is because it becomes possible to think that generating 
efficiency of a free radical increases and to aim at improvement in sensitivity as a result. 
[0049]A compound (m) thru/or concrete (s) are shown below. 
[0050]Compound (m) 
[Formula 26] 




[0051]Compound (n) 
[Formula 27] 




[0052]Compound (o) 
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[Formula 28] 

\\ />t-ci,-s ~ c.,,: B 



[0053]Compound (p) 
[Formula 29] 



XH 3 

■ / 



X CH 3 



[0054]Compound (q) 
[Formula 30] 



Ln 3 JL Vi J 



[0055]Compound (r) 
[Formula 31] 



+ / CH 3 i /= rx 

CB 2 =CH-S C 4 H 9 ~B-<\ /> 

X CB 3 1 " 
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[0056]Compound (s) 



[Formula 32] 



(CN) 2 C 






\ 



C 4 H 9 •" B 



CH 3 




[0057]The photosensitive materials for hologram recording of use by this invention, The high 
molecular compound (A) which is a homopoiymer of a vinyl monomer, or a copolymer of the 
vinyl monomer of two or more ingredients, The compound (B) which has at least one or more 
ethylene nature unsaturated bonds which can polymerize, And although the 
photopolymerization initiator which consists of a merocyanine derivative (C) and a sulfonium 
organicity boron complex (D) is dissolved into a suitable solvent by arbitrary concentration, and 
the obtained solution can be obtained by the ability to apply it in the shape of a coat on 
substrates, such as a glass plate, The refractive index of the high molecular compound (A) 
which is a homopoiymer of a vinyl monomer, or a copolymer of the vinyl monomer of two or 
more ingredients, It is preferred that refractive index difference with the refractive index of the 
compound (B) which has at least one or more ethylene nature unsaturated bonds which can 
polymerize is 0.005 or more, and it is more preferred that refractive index difference is 0.02 or 
more further. Although there is no specific restriction in the compounding ratio of each above- 
mentioned ingredient, it is preferred to prepare the concentration of a merocyanine derivative 
(C) so that the transmissivity of the laser beam for an exposure may be 1 % or more. 
Furthermore, various additive agents, for example, a plasticizer, a chain transfer agent, an 
antioxidant, thermal polymerization inhibitor, a leveling agent, etc. may be added if needed. 
[0058]Quantity occupied in ail the photosensitive materials of a high molecular compound (A) 
which is a homopoiymer of a vinyl monomer or a copolymer of a vinyl monomer of two or more 
ingredients is 30 to 70 % of the weight preferably ten to 90% of the weight, in order to perform 
hologram recording which has high diffraction efficiency. The amount of compound (B) used 
which has at least one or more ethylene nature unsaturated bonds which can polymerize, It is 
40 - 150 weight section preferably ten to 200 weight section to high molecular compound (A) 
100 weight section which is a homopoiymer of a vinyl monomer or a copolymer of a vinyl 
monomer of two or more ingredients which is a base material. Since maintenance of high 
diffraction efficiency and improvement in a sensitivity characteristic will become difficult if it 
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deviates from a mentioned range, it is not desirable. 

[00691A merocyanine derivative (C) of a general formula (1) thru/or a general formula (12) 
among photopoiymerization initiators of use by this invention, It is preferably used in the range 
of 0.5 - 15 weight section 0,1 to 30 weight section to high molecular compound (A) 100 weight 
section which is a homopolymer of a vinyl monomer, or a copolymer of a vinyl monomer of two 
or more ingredients. The amount used receives restriction with optical density of 
photosensitive layer thickness and this thickness. That is, it is preferred that optical density 
uses it in the range which does not exceed 2. A sulfonium organicity boron complex (D) is 
preferably used in the range of 1 - 15 weight section 0.1 to 20 weight section to high molecular 
compound (A) 100 weight section which is a homopolymer of a vinyl monomer, or a copolymer 
of a vinyl monomer of two or more ingredients. 

[0080]A film is formed on substrates, such as a direct glass plate and a plastic film, by using a 
sensitizing solution made to dissolve hologram recording photosensitive materials of the above 
composition ratios in a suitable solvent for a spin coater, a roll coater, a knife coating machine, 
or a bar coating machine. A protective layer for oxygen interception may be formed on it. A 
protective layer may paste together a film or boards made from a plastic, such as polyolefine, 
polyvinyl chloride, a polyvinylidene chloride, polyvinyl alcohol, or polyethylene terephthalate, or 
may carry out coating of the solution of said polymer. A glass plate may be pasted together. In 
order to improve airtightness between a protective layer and a film (and) or between a 
substrate and a film, a binder or a liquefied substance may be made to exist. 
[0061 ]A sensitive plate or a film formed above with hologram recording photosensitive 
materials produced by making it like, After fixing to an electrode holder so that it may not be 
influenced by vibration, it irradiates with visible light laser, such as helium-Cd laser, Ar ion 
laser, helium-Ne laser, Kr ion laser, or ruby laser, and volume phase type hologram record is 
performed. An example of an optical system is shown in drawing 1. 

[0062]A sensitive plate or a film by which hologram recording was carried out needs to apply 
light and (or) heat for fixing of an unexposed portion or a portion with few Sight exposures. 
Visible light and (or) ultraviolet radiation, such as a carbon arc, a high-pressure mercury-vapor 
lamp, a xenon lamp, a metal halide lamp, a fluorescent lamp, a tungsten lamp, etc. besides 
visible light laser, are used for light. As for heat, heating among 40 to 180 ** is preferred. Light 
and heat may be simultaneously applied to a sensitive plate or a film by which hologram 
recording was carried out, or light and heat may be applied independently. Operation of 
exfoliating a protective film before and after applying light and (or) heat may be performed. 
[FunctionjThe high molecular compound (A) whose hologram recording material of use by this 
invention is a homopolymer of a vinyl monomer, or a copolymer of the vinyl monomer of two or 
more ingredients, The combination of the compound (B) and merocyanine derivative (C) which 
have at least one ethylene nature unsaturated bond which can polymerize, and a sulfonium 
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organicity boron complex (D) is included, 

[0063] In [ if the hologram recording material of this photopolymenzation nature is irradiated 
with a laser beam in hologram recording ] the strong part of this interferential action in a laser 
radiation part, The compound (B) which has at least one or more ethylene nature unsaturated 
bonds where the polymerization reaction of the compound (B) which has at least one or more 
ethylene nature unsaturated bonds which can polymerize arises, which are in the weak part of 
interferential action in that case, and which can be polymerized spreads and polymerizes to 
the strong part of the interferential action of this laser beam. Therefore, in the strong part of the 
interferential action of this laser beam, density improves compared with the weak part of 
interferential action, as a result, among both parts, refractive index difference arises and a 
hologram is recorded. The refractive index of the high molecular compound (A) which is a 
homopolymer of a vinyl monomer, or a copolymer of the vinyl monomer of two or more 
ingredients at this time, When refractive index difference with the refractive index of the 
compound (B) which has at least one or more ethylene nature unsaturated bonds which can 
polymerize is 0.005 or more, the refractive index difference of the strong part of the 
interferential action of this laser beam and a weak part becomes large, and it is guessed that 
the volume phase type hologram with high diffraction efficiency was manufactured. 
Furthermore, after hologram recording, by adding the tail end process by light and (or) heat, 
the polymerization of the compound (B) which has at least one or more ethylene nature 
unsaturated bonds in which the un reacted polymerization is possible is promoted, it is 
chemically stable and a hologram without aging is manufactured, in the case where the high 
molecular compound (A) which is a homopolymer of a vinyl monomer or a copolymer of the 
vinyl monomer of two or more ingredients has an acrylyl group (meta) which can construct a 
bridge at this time, Crosslinking reaction arises between (A) and (B), it is still more chemically 
stable and a hologram without aging is manufactured. The merocyanine derivative (C) which 
remained as a coloring component is effectively decolorized by down stream processing, and 
the transparency of a hologram is made to improve by it after this. 
[0084] 

[ExamplejBased on an example, this invention is explained more to details below. In each 
following example, especially, a part expresses a weight section, as long as there is no notice. 
Example 1 poly methyl methacryiate 100 copies Phenoxy ethyl acryiate 90 copies 
Merocyanine derivative (compound a) Two copies Sulfonium organicity boron complex 
(compotind m) Five copies Dioxane The sensitizing solution which consists of the 900-copy 
above on a 100x125x3-mm giass plate, it applied using a 3-mil applicator so that the thickness 
after sensitizing solution desiccation might be set to 7 micrometers, and the sensitive plate for 
hologram recording was created. The 5-% of the weight solution of polyvinyl alcohol was 
applied by a 3-mil applicator. After carrying out hologram exposure io this sensitive plate using 
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the 488-nm light of Ar ion laser by the optical system for hologram creation shown in drawing 
1 , one side of 2 light flux was intercepted and it exposed to the same exposure time as 
hologram exposure, and it set in 120** oven after that for 1 hour. Diffraction efficiency was 
measured with the product ARTmade from Jasco lndustry25C type spectrophotometer. This 
device can install a photograph multimeter with a 3-mm-wide slit on the circumference with a 
radius [ centering on a sample ] of 20 em, 0. 3-mm-wide monochromatic light was entered into 
the sample at the angle of 45 degrees, and the diffracted light from a sample was detected. 
The ratio of the biggest value except regular reflection light and a value when a sample is not 
placed but direct incident Sight is received was made into diffraction efficiency. By light 
exposure 5 mJ/cm 2 , the hologram whose playback wavelength is 500 nm and whose 
diffraction efficiency is 70% was produced. Even if it neglected this hologram for seven days in 
180 days or under the environment of 90 ** under the environment of 25 ** and 60%RH, the 
decline in diffraction efficiency was not accepted. 

[0065]The merocyanine derivative (a) in two to example 12 Example 1 was replaced with the 
merocyanine derivative (b) thru/or the merocyanine derivative {!), and a sensitivity 
characteristic, diffraction efficiency, playback wavelength, and a preservation stability test 
result when the same operation as Example 1 was performed were summarized in the 1st 
table, and were shown. In Examples 5 thru/or 8, in Examples 9 and 10, the 633-nm light of 
helium-Ne laser was used, and the 647-nm light of Kr ion laser was used for the 514-nm light 
of Ar ion laser by Example 12. 

[0066'JReplaced the suifonium organicity boron complex (m) in 13 to example 18 Example 12 
with the suifonium organicity boron complex (n) thru/or the suifonium organicity boron complex 
(s), and also. A sensitivity characteristic, diffraction efficiency, playback wavelength, and a 
preservation stability test result when it was operated by the same method as Example 12 
were summarized in Table 2, and were shown. 

[Q067JA sensitivity characteristic, diffraction efficiency, playback wavelength, and a 
preservation stability test result when the monomer in example 19 Example 10 which can be 
polymerized was changed to tetrabromobisphenol A ethylene oxide denaturation 
dimethacrylate and also it was operated by the same method as Example 10 were 
summarized in Table 3, and were shown. 

[0068]A sensitivity characteristic, diffraction efficiency, playback wavelength, and a 
preservation stability test result when the monomer in example 20 Example 10 which can be 
polymerized was changed to N-vinylcarbazoie and also it was operated by the same method 
as Example 10 were summarized in Table 3, and were shown. 
[0069]A sensitivity characteristic, diffraction efficiency, playback wavelength, and a 
preservation stability test result when the monomer in example 21 Example 10 which can be 
polymerized was changed to tribromo FENORUTOR! ethylene oxide denaturation acrylate and 
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also it was operated by the same method as Example 10 were summarized in Tabie 3, and 
were shown. 

[0070]A sensitivity characteristic, diffraction efficiency, playback wavelength, and a 
preservation stability test result when the monomer in example 22 Example 10 which can be 
polymerized was changed to ferro SENIRU ethyl methacrylate and also it was operated by the 
same method as Example 10 were summarized in Tabie 3, and were shown. 
[0071 ]A sensitivity characteristic, diffraction efficiency, playback wavelength, and a 
preservation stability test result when PMMA in example 23 Example 21 was changed to poly 
(isobornyl methacrylate) and also it was operated by the same method as Example 21 were 
summarized in Table 3, and were shown. 

[0072]A sensitivity characteristic, diffraction efficiency, playback wavelength, and a 
preservation stability test result when PMMA in example 24 Example 21 was changed to poly 
(vinylbutyral) and also it was operated by the same method as Example 21 were summarized 
in Tabie 3, and were shown. 
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